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Fall-planted spring oats: A low-risk cover crop to reduce erosion following
soybean
Abstract
A considerable portion of Iowa's cropland is regarded as highly erodible. While the statewide average soil loss
for Iowa cropland in 1993 was 6.2 tons per acre, much of the sloping land erodes at a higher rate (five tons per
acre per year is considered the replacement rate). To protect these highly erodible areas, emphasis has been
placed in recent years on leaving as much residue as feasible on these crop fields during the fall and spring.
Reduced tillage systems, especially those involving notill, have increased markedly; as a result, over 50% of
Iowa's cropland, primarily corn and soybeans, has more than 50% of its surface covered with residue.
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reduce erosion following soybean 
Background 
A considerable portion of Iowa's cropland is 
regarded as highly erodible. While the state­
wide average soil loss for Iowa cropland in 
1993 was 6.2 tons per acre, much of the slop­
ing land erodes at a higher rate (five tons per 
acre per year is considered the replacement 
rate). To protect these highly erodible areas, 
emphasis has been placed in recent years on 
leaving as much residue as feasible on these 
crop fields during the fall and spring. Reduced 
tillage systems, especially those involving no-
till, have increased markedly; as a result, over 
50% of Iowa's cropland, primarily corn and 
soybeans, has more than 50% of its surface 
covered with residue. 
Soybean residue is more difficult to manage 
than corn. Because of its growth characteris­
tics, soybeans produce a relatively low amount 
of residue that decomposes rapidly. Also, the 
soil aggregates are less stable under soybeans. 
This leads to higher rates of soil erosion with 
soybeans than with corn. 
One method to overcome the erosive tenden­
cies of soybeans is to introduce a cover crop 
that will protect the soil from rain and wind 
erosion. Cover crops also are attractive as a 
way of scavenging the soil profile for nitrate, 
thus lessening spring leaching of nitrate and 
improving the nitrogen and organic matter 
status of the soil. However, Iowa's climate 
and cropping patterns make the use of cover 
crops such as rye or hairy vetch impractical. 
These crops, especially the legumes, are ex­
pensive to establish, and some must be chemi­
cally killed or tilled in the spring to allow good 
establishment of the succeeding crop. 
One solution is to grow a non-winter-hardy, 
rapidly growing cover crop such as oats. The 
oats could be seeded in the fall, would increase 
ground cover and take up nitrate, yet would be 
killed by the severe Iowa winter, eliminating 
the need for chemical control or tillage. Pre­
liminary trials indicated that spring oats had 
the potential to be used as a fall cover crop; in 
addition, oat seed is inexpensive, available, 
and easily sown. 
The goal of this project was to investigate an 
oat cover crop as a low-cost, low-risk ap­
proach to reduce erosion and improve soil tilth 
following soybeans. The specific objectives 
were 
(1) to determine the best method and timing 
for establishment of an oat fall cover crop 
in the soybean year of a corn-soybean 
rotation; 
(2) to measure the shoot dry matter produced 
by an oat cover crop prior to winter kill; 
(3)	 to quantify changes in surface residue 
cover over time due to an oat fall cover 
crop; 
(4)	 to measure effects of an oat fall cover crop 
on erosion and runoff the following spring; 
(5) to	 determine whether an oat fall cover 
crop affects the yield of soybeans or corn; 
and 
(6) to measure nitrogen (N) shoot uptake by 
an oat fall cover crop and its effect on soil 
nitrate levels. 
Approach and methods 
Summer 1990 to spring 1991: Cooperators 
were solicited through Practical Farmers of 
Iowa (PFI). Locations in four counties—(1) at 
an Iowa State University field location in 
Boone County, (2) a Grundy County PFI farm, 
(3) a Sioux County Dordt College farm, and 
(4) a Des Moines County PFI farm—repre-
sented a range of geographic regions, soil 
types, tillage practices, and climatic conditions. 
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A popular, mid-season oat variety, 'Ogle', was 
planted at locations 2,3, and 4 in mid-October 
soon after soybean harvest. Seeds were planted 
at a 120-lb/acre rate by a no-till grain drill with 
7.5-in. row spacing. The same equipment and 
settings were used at all locations. Plots, 
including control plots (no oats), 12.5 feet 
wide by 50 ft long, were arranged in a random­
ized complete block design with six replica­
tions. 
At location 1, 'Ogle' was drilled. Additional 
treatments there included oats broadcast 12 
days before soybean harvest, immediately prior 
to soybean harvest, and immediately follow­
ing. Shortly after winter kill at all locations, 
photographs were taken and percent residue 
cover was estimated via point sampling. This 
was repeated in spring 1991 at all locations. 
To determine the amount of shoot dry matter 
produced by the oat fall cover crop, oat plants 
were cut, dried, and weighed. Total N was 
measured; in addition, to determine the effect 
of the cover crop on soil nitrate, soil was 
sampled from the top foot of the profile in the 
fall after the oats had winter killed and in the 
spring shortly after corn emergence. The 
treatments broadcast before and after harvest 
were not sampled in spring 1991 because no 
differences had been observed in the fall, and 
these two treatments grew the least. Soil 
samples were also taken at the other locations. 
The field average for soybean yield at location 
1 was 52 bushel/acre; plot averages were not 
determined at any of the locations because the 
soybean grain fill had ceased before the oat 
cover crop treatments were seeded. 
Summer 1991 to spring 1992: First-year 
results suggested that drilling the oat fall cover 
crop after soybean harvest would not allow 
enough growing time before a killing freeze 
for the oats to contribute much to soil surface 
cover in some years. Thus, in 1991 the inves­
tigators broadcast an additional seeding treat­
ment at the beginning of leaf drop, when 
soybean plants become more erect and less 
susceptible to damage by a tractor. Several 
additional treatments, including spring oat and 
barley cultivars, were also evaluated at loca­
tion 1 for their fall growth potential. 
Corn and/or soybean yields were determined 
at all four locations. Unusually dry and then 
cold weather in fall 1991 resulted in almost 
total loss of oat plants at all sites but location 
1, where soybeans had been harvested and oats 
had been seeded earlier. There, photographs 
were taken, dry matter was measured for all 
treatments, and total N content was deter­
mined for the three main oat seeding treat­
ments. Soil nitrate sampling was also re­
peated. In spring 1992, erosion and runoff 
measurements were made at location 1. A 
portable tractor-mounted rainfall simulator 
applied rain at a rate of 2.5 inches/hour for 65 
minutes on small bordered plots in untracked 
inter-rows of the control plots and the oat 
broadcast seeding that had been done just prior 
to leaf-drop. Slopes of the erosion plots aver­
aged 1.2%. Cumulative samples were col­
lected at 5-minute intervals; runoff and sedi­
ment were determined by weight. (Erosion 
was considered the amount of sediment in 
runoff; runoff was defined as both water and 
sediment.) 
Summer 1992 to spring 1993: The experi­
ment was discontinued at location 2 because 
the lease agreement changed. Poor oat growth 
in 1990 and 1991 at locations 3 and 4 elimi­
nated the drilling treatment, and both oats and 
barley were broadcast seeded before leaf drop. 
At location 1, 'Ogle' was broadcast seeded 
early, at leaf drop, and before and after com­
bining; it was also drilled. In addition, six oat 
cultivars and two barley cultivars were broad­
cast seeded before leaf drop. 
During the fall, corn and soybean yields were 
measured only at location 1 because of the 
poor oat cover crop growth during 1991. Two 
problems interfered with sampling: one was a 
9-in., late-November snow storm that left snow 
on the ground for a month. (Wet conditions 
had prevented earlier sampling.) The oats had 
still been growing up to the time of the storm; 
thus, dry matter collection and sampling was 
very difficult and the condition of the oats after 
snowmelt obscured the excellent growth that 
investigators had observed earlier. At location 
4, livestock escaped into plots and grazed the 
cover crop to the ground; this preventing fur­
ther sampling of dry matter, and manure left by 
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the livestock rendered soil nitrate sampling 
meaningless. 
Residue cover photographs were taken at loca­
tions 1 and 3, and investigators measured 
shoot dry matter and total N content. Soil 
nitrate was sampled where possible. Erosion 
and runoff measurements were made at loca­
tion 1. 
Findings 
Data from 1991 and 1992 at Boone suggests 
that the oat cover crop did not significantly 
affect soybean grain yield. Nor were signifi­
cant differences in grain yield detected for 
corn. 
One barley cultivar, Hazen, produced signifi­
cantly more dry matter than any other oat or 
barley variety 1991. This cultivar also out-
yielded the 'Ogle' oat treatment at location 3. 
Overall, the cultivar trials indicate that some 
cultivars may have superior characteristics for 
use as fall cover crops. 
Drilled or broadcast seedings of oats at loca­
tion 1 did not significantly affect soil nitrate 
levels in the fall or at spring sampling time. 
However, at location 3 in fall 1992 and spring 
1993, broadcast seeding of an oat cover crop at 
leaf drop significantly reduced soil nitrate lev­
els. Although the amounts of N measured in 
the shoots of the oat cover crop are relatively 
small, N in this form will not leach into the 
water supplies over winter. 
The fall oat cover crop had a dramatic effect on 
soil erosion and runoff in the simulated rainfall 
tests. In spring 1992, after plots had been 
subjected to rain for one hour, oat cover plots 
from the previous fall reduced the loss of 
sediment by 84% compared with the no-oat 
check plots (see Fig. 1). Results for spring 
1993 from the 1992 oat plots were similar: 
sediment loss in 1993 was also reduced by 
84% in plots that had been seeded to oats the 
preceding fall. Averages for the two years 
show that no-oat check plots produced 52 g/m2 
of sediment in the one-hour event, whereas the 
oat plots averaged only 9 g/m2 of sediment 
lost. In 1992 and 1993, cumulative runoff was 
substantially reduced by the oat cover crop. 
These results suggest that infiltration is en­
hanced by the fall oat cover crop. The in­
creased infiltration in the oat cover plots was 
most likely due to increases in the number of 
root or other biopores and the increased time 
the water was on the surface as a result of the 
holding effect of residues. 
The conclusions listed here correspond with 
the objectives stated earlier: 
(1) Establishment	 of a satisfactory oat fall 
cover crop in soybeans will usually re­
quire oat seeding to occur before soybean 
harvest. Oats seeded at or near soybean 
harvest gave poor results and varied some­
what depending on time of soybean har­
vest. On the basis of this three-year study, 
it seems that broadcast seeding between 
Aug. 15 and Sept. 1 would normally pro-
Fig. 1. Effect of oat 
fall cover crop on soil 
erosion In the spring. 
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For more information 
contact T. Kaspar, 
National Soil Tilth 
Laboratory, Iowa State 
University, Ames, Iowa, 
50011, (515)294-7843. 
vide substantial oat cover crop growth and 
would not affect soybean yield. That rec­
ommendation would, of course, be influ­
enced by soybean planting date, soybean 
cultivar, soybean maturity class, and 
weather. 
(2) If the combination of mid-August seeding 
and timely rainfall is achieved, fall planted 
spring oats can produce nearly 1,000 lb of 
dry matter per acre before winter kill. 
(3) Timely establishment of an oat fall cover 
crop will significantly supplement surface 
residue cover. Although dead oat plants 
seem to deteriorate rather quickly in the 
spring, preservation and supplementation 
of surface residue cover by an oat cover 
crop continues up to corn planting time. 
An oat cover crop not only adds to the 
existing residue cover; it seems to anchor 
and protect corn and soybean residues. 
(4) During spring rainfall events, an estab­
lished oat fall cover crop significantly in­
creases the amount of time before runoff 
and subsequent erosion occur. An oat fall 
cover crop can help decrease total runoff 
and sediment lost from soybean ground. 
(5) The oat fall cover crop did not impact grain 
yield, either in the soybean crop in which 
it was established, or in the following 
year's corn crop. 
(6) When a fall oat cover crop produces 1,000 
lb of shoot dry matter per acre, the oat 
shoots will contain roughly 30 to 40 lb of 
N, excluding the N contained in the oat 
roots. This suggests that the cover crop 
affects soil N and organic matter dynam­
ics. Reduction in soil nitrate levels in the 
fall should result in less nitrate leaching 
over the winter and early spring. 
Implications 
As farm policy is shaped by environmental 
concerns and legislated restrictions on fertiliz­
ers, pesticides and tillage increase, farmers 
must compensate by minimizing plant stress 
and enhancing soil nutrient cycles. They can 
accomplish this in part by using cover crops 
that improve soil structure, aggregate stabil­
ity, organic matter levels, water infiltration 
rates, and water holding capacity. 
Conservation of topsoil, both its quantity and 
quality, is a principal objective of sustainable 
agriculture. Preservation of water quality of 
surface and groundwater supplies in Iowa is an 
equally important objective. Findings from 
this project suggest that an oat fall cover crop 
may help to conserve both soil and water 
quality while allowing soybeans to be grown 
profitably. An oat cover crop following a 
soybean crop decreases erosion and thus con­
serves topsoil. A cover crop also reduces 
runoff and the concurrent sediment and agri­
cultural chemical contamination of surface 
waters; scavenges nitrate in the upper soil 
profile, preventing it from leaching into sur­
face or groundwater; and produces biomass 
that enhances soil organic matter levels, soil-
water dynamics, earthworm populations, and 
soil quality in general. 
This project sets the stage for studying further 
the feasibility of seeding oats into soybeans in 
August; measuring more extensively how an 
oat fall cover crop affects soil quality; evalu­
ating the potential of an oat fall cover crop as 
a source of harvestable forage; assessing oats 
as a fall cover crop following a spring oat, 
corn, or vegetable crop; identifying oat and 
barley cultivars for use as a fall cover crop; 
evaluating mixtures of oat cultivars, oat/bar-
ley, and/or oat/rye mixtures for use as cover 
crops; and modifying drop spreaders and ro­
tary spreaders for use in broadcast seeding 
oats into standing soybeans. 
Finally, this project has been described in 
numerous technical and popular articles and 
presentations. It involved cooperation among 
the National Soil Tilth Laboratory, USDA­
ARS, ISU's agronomy department, PFI, and 
Dordt College. 
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